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Table 1. KMO and Bartlett statistics for measuring data for factor analysis

S cobue ol coluw SPALS Gldgy o luno
Soil area Water area Vegetation area
KMO o Ll 0.9 0.775 0.98
KMO statistics
el ool 2358.3 2475.2 2478.3
Bartlett statistics
il a0 1533 153 153
Degrees of freedom
s Hlado 0 0 0

The amount of error
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Table 2. The contribution of total factors in explaining the variance of each type

b fole adgl LS| il a9l s ol
Agents Initial subscriptions Secondary subscriptions
1 Water area ol ol 1.000 0.695
2 Instant discharge (glalasd o 1.000 0.828
3 Last station’s discharge oKl oy ;51 0 1.000 0.845
4 Sugarcane drainage S oo 1.000 0.948
5 Avrea under cultivation <S5 glacs 1.000 0.866
6 Number of dams and earth dams S5 o g o olows 1.000 0.954
7 Evaporation ,.s.J 1.000 0.848
8 Wetland rainfall Y6 )L 1.000 0.813
9 Average wetland temperature oYU Los lawgio 1.000 0.967
10 Maximum wetland temperature _YG Lo ,iSTas> 1.000 0.918
11 Minimum wetland temperature YU Lo J3las 1.000 0.898
12 Average wetland humidity oYU cosby awgie 1.000 0.929
13 Maximum wetlands humidity YU cugbs, jiSTos 1.000 0.917
14 Minimum wetlands humidity CYG cosbs ) J8las 1.000 0.875
15 Sdi index sdi asw 1.000 0.771
16 Basin Spi index ass> Spi aowiw 1.000 0.781
17 Basin spei index asg> Spei asww 1.000 0.966
18 Precipitation of the whole basin 459> S )b 1.000 0.914
19 Average basin temperature ase> slos lawsie 1.000 0.974
20 Minimum basin temperature ass> slos J8lo> 1.000 0.900
21 Maximum basin temperatureasg> slos yiSlos 1.000 0.942
22 Evaporation of the basin 454> . 5xJ 1.000 0.833
23 Average basin humidity asg> Cugb, Lawgie 1.000 0.976
24 Maximum basin humidity ass> Cusb, iSlos 1.000 0.932
25 Minimum basin humidity as4> cugb, J8los 1.000 0.952
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Fig. 2. The contribution of each factor in explaining the total variance of all items in the water area of Shadegan Wetland
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Table 3. The amount of contribution of each factor in explaining the sets of variance for water area

adgl o9 yolio bl fSyx Jole slayb ljgdame £ g0
aidgo Initial eigenvalues Rotation sums of squared loadings
Component Eoazo byl Cusmualét-ive Total oebylg S5
Total % of variance % % of variance Cumulative %
9 S (S b oo
olej
12.268 49.071 49.071 8.981 35.925 35.925
Temperature, area
under cultivation, dam
and drainage
dg> Cash) 3.763 15.054 64.125 3.747 14.987 50.913
Basin humidity
Glabx oo Jluslis
Peak discharge 3.144 12.577 76.703 3.740 14.960 65.872
drought
. s . 1.793 7.171 83.874 2971 11.885 77.757
Discharge and rainfall
VU Casb, 1.274 5.096 88.970 2.803 11.213 88.970
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Fig. 3- The contribution of each factor in explaining the variance for the aquatic area of Shadegan Wetland
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Introduction: Water depletion in wetlands, due to both natural and unnatural reasons, leads to the extinction
and death of living organisms. After successive droughts, if flooding and rehydration occur, their recovery is
highly unlikely. According to the Ramsar Agreement, the area of Shadegan Wetland is 537731 hectares and
includes freshwater area, tidal zone, Mousa creek, and marginal lands. The freshwater area of the wetland is
about 164 thousand hectares based on the Landsat satellite image during flooding and is equivalent to 28% of
the total area of the wetland. This wetland is extremely important due to various functions such as flood control,
air conditioning, soil erosion control, plant and animal habitat, and providing livelihood. The purpose of this
study is to monitor the trend of changes in the freshwater area of the wetland using satellite images and identify
the factors affecting changes in its area.

Material and methods: Landsat TM, ETM +, and OLI satellite data from 1998 to 2017 were used to monitor
the water area of Shadegan Wetland. Various climatic, hydro-climatic, and water management factors were
extracted for the study period in the whole watershed. The trend of changes and their relationship with changes
in the wetland water area were investigated using the principal component analysis (PCA) method, and the
factors that explained the highest variance of water changes were identified and analyzed.
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Results and discussion: The trend of changes in the water area of Shadegan Wetland was increasing. Data
using KMO and Bartlett statistics showed that the studied elements were suitable for changes in water area
based on factor analysis. The results of factor analysis showed that five factors played an important role in
changing the water area of Shadegan Wetland. In total, five factors were able to explain 88.9% of the variance
of the data; the first factor was the temperature, the area under cultivation, the number of earthen dams and
drains entering the sugarcane, which explained approximately 36% of the variance. The second factor was the
humidity of the basin which explained 15% of the variance. The third factor was the instant discharge’s drought
that explained 14.9% of the total variance. The fourth factor was discharge and precipitation with 11.8%, and
the fifth factor was wetland moisture, which explained 11.2% of the variance of water area changes.

Conclusion: Wetlands that are situated at the foothills of watersheds are affected by the factors in the
watershed. In total, five factors were able to explain 88.9% of the variance of the changes. In the first factor,
apart from temperature, three factors that result from human activities were the most important: the area under
cultivation due to the development of large irrigation projects, use of water sources of Jarahi River, which is
the source of 90% of water input to the lagoon and numerous dams, dams upstream of the wetland that prevent
the arrival of flood and seasonal runoff, and sugarcane drainage as inlet water to the wetland. In order to manage
the wetland, reduction of human activities and utilization of water resources in order to provide the natural
water of the wetland should be considered so that the wetland can continue as a living ecosystem.

Keywords: Wetland ecosystem, Natural factors, Human activities, Statistical methods, Landsat satellite.
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